4 Comprehensive 
Diagnostics 


The POSTcard’s Comprehensive Diagnostics function 
allows you to detect and identify serious hardware problems. 
With the Comprehensive Diagnostics, you can test and 
diagnose problems associated with: 


e¢ Base Memory (RAM) 
° Video 

° Fixed Disks 

° Floppy Drives 

° Serial Ports 

e Parallel Ports 

e Keyboard 

° Math Coprocessors 


° Extended Memory 


Used separately, or to perform more extensive testing on 
suspect components or functions identified as potential 
problems by the POST, the Comprehensive Diagnostics 
function can support most hardware debugging and 
preventive maintenance tasks. 


Accessing Comprehensive Diagnostics The 
Comprehensive Diagnostics are accessed by the switch 
settings on Switch Block SW3. Refer to Chapter 2, 
POSTcard Hardware Components, for a description of this 
switch block and the settings used to access the different 
POSTcard functions. 
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If you enable the Comprehensive Diagnostics fu y 
itself, the Main Menu and the Configuration Repo: — igure 
4-1) will be displayed on the monitor after you start the 
computer. 


If you enable the Comprehensive Diagnostics function from 
the POST Loop function, press any key except the C key 
after a POST sequence has ended. The Main Menu and the 
Configuration Report (Figure 4-1) will be displayed on the 
monitor. 


In order to use the Comprehensive Diagnostics function, the 
system in which the POSTcard is installed must have at least 
the following components: 


e¢ System Board 
e Power Supply 
° Video Adapter 
° Monitor 

° Keyboard 


Some of the Comprehensive Diagnostics tests also require a 
printer to be connected to the system, or the use of simple 
test hardware, such as port loop-back plugs. 
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Main Menu When you first enter the Comprehensive Diagnostics, the 
Main Menu and Configuration Report will be displayed. 
Figure 4-1 shows an example of what the Main Menu and 
Configuration Report might look like. The information and 
tests displayed on your screen will vary according to the 
configuration and components installed in the system being 
tested. 


POSTcard Diagnostic ROM 
Version V2.01 10/26/89 13:19 
Copyright©1989 Award Software Inc. 

Configuration Report 
CPU type: 80286 
CPU clock frequency: 8.0Mhz Base Memory Test 
Math Coprocessor: Installed 2 Video Tests 
Base Memory Size: 640Kb Fixed Disk Tests 
Extended Memory Size: 384Kb Floppy Drive Tests 
Number of Floppy Drives: Serial Port Tests 
Number of SCSI Drives: "6 Parallel Port Tests 
Number of Hard Disks: : Keyboard Test 
Number of Parallel Ports: Math Coprocessor Test 
Number of Serial Ports: Extended Memory Test 
EGA/VGA installed with 256 Kb Memory 
Primary Display = EGA/VGA HiRes Color 
Secondary Display = Not Present 
ROM module at C000 length = 32 Kb 
ROM module at D100 length = 28 Kb 


Press Esc to exit Diagnostic. 


Figure 4-1 Main Menu and Configuration Report 


To access a test, press the function key indicated on the right 
side of the menu for that test or group of tests. 


To exit the Comprehensive Diagnostics function and boot 
the system, press Esc. 


(1 NOTE: Generally, the Esc key is used to exit from a 
test menu back to the Main Menu, and to stop a test 
once it is running. However, you should read the 
prompts on the screen for specific information 
pertaining to the particular test you are running. 
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Configuration 
Report 


All of the tests shown on the sample menus in this chapter 
may not be available on the system being tested depending 
on the configuration of the system and the equipment or 
memory installed. For example, if the system is not 
equipped with Extended Memory, the Extended Memory test 
cannot be performed. 


The following sections describe the information contained in 
the Configuration Report on the left side of the screen and 
the test groups that may be available from the right side of 
the Main Menu. 


The system Configuration Report is displayed on the left 
hand side of the Main Menu when you use the 
Comprehensive Diagnostics function. 


The Configuration Report lists the significant hardware and 
operating parameters of the system being tested. The 
Comprehensive Diagnostics function locates and identifies 
the following: 


CPU Type Identifies 8088, V20, 8086, V30, 80188, 
80186, 80286, 80386SX, or 80386 CPUs. 


CPU Speed Specified in MHz to a single decimal place 
(e.g., displays 4.8 MHz if the computer actually runs at 4.77 
MHz). The readout from the system speed takes into 
account the system’s RAM wait states and memory caches, 
so the reading may be slightly higher than the actual clock 
speed of the computer. Also, it indicates the speed of the 
system at the time the configuration report is run. If the 
machine speed is switched, that will be indicated the next 
time the configuration report is generated; such as when 
entering a test menu or returning to the Main Menu. 


Math Coprocessor Indicates if a coprocessor, such as an 
80287 or 80387, is installed. 


Base Memory Size Indicated in kilobytes (Kb). 
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Extended Memory Indicated in kilobytes (Kb); 0 if none 
or not applicable. 


# of Floppies Identifies 514" and/or 314" floppy drives. 


# of SCSI Drives Identifies 53C80-based Small 
Computer System Interface (SCSI) controllers that conform 
to the Award SCSI BIOS specification. 


# of Hard Drives Identifies number of physical standard 
AT type drives. 


# of Parallel Ports Identifies number of parallel printer 
ports. 


# of Serial Ports Identifies number of serial printer or 
communication ports. 


Video Identifies type and mode of primary and secondary 
video adapters or displays. 


Option ROMs Specifies addresses and lengths of any 
option ROMs installed in the system. The POSTcard option 
ROM routines will appear in this list. 


i 
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Base Memory Selecting this function displays the Memory Tests Menu 
Tests which looks similar to the following sample screen: 


Memory Test Menu 


Checkerboard Test 
Sliding 1 Test 
Sliding 0 Test 
Memory Refresh Test 


Use shift-select to make test loop. 


Press Esc for previous menu. 


Figure 4-2. Memory Test Menu 


From this menu you can select the type of memory test you 
want to execute on the system’s main memory (base memory 
or RAM), This is the memory from OK to 640K. 


[10 NOTE: The entire reported main memory is not tested 
because some is used to run the memory test program 
itself. The amount will vary from 2K to 32K depending 
upon the size and the location the BIOS selects for this 
function. The memory used for the test program is 
assumed good because the test would not be able to run 
otherwise. 


The Memory Tests are as follows: 


Checkerboard Test The memory is tested with an 
alternating bit pattern first and then the bits are switched and 
tested again (from 10101010 to 0101010) 


Sliding 1 Test Tests the memory with the pattern 
00000001 then ‘‘slides”’ the 1 one bit to the left (00000010, 
etc.) until all positions have been tested. 
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Error Messages 


Sliding 0 Test Similar to the Sliding 1 Test except it slides 
a zero through all eight bit positions (11111110, 1111 1101, 
etc.). 


Memory Refresh Test Checks if refresh is working by 
filling memory with a pattern then waiting for four to five 
seconds before checking to see if the pattem is intact. 


CO) NOTE: These tests can be put in an “infinite” loop by 
selecting the desired test and simultaneously pressing 
the Shift key (e.g., press Shift-F1 10 infinitely loop the 


checkerboard test). To exit the loop, press any key on 
the keyboard. 


Any memory problems will generate one of the following 
error messages: 


Memory Tests Not Allowed 


The memory tests cannot be conducted on this computer 
(occurs only with very odd configurations). 


## Fail at Segment 


Identifies the segment at which a base memory test failed. 
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Video Tests When this set of tests is selected from the Main Menu, the 
Video Test Menu appears which looks similar to the 
following sample screen: 


Video Test Menu 


Character Generator Tes 
Linearity Test Screen 
Alignment Test Screen 
Video RAM Test 

EGA/VGA Video RAM Test 
Use Alternate Displa 


Press Esc for previous menu. 


Figure 4-3 Sample Video Test Menu 


These tests check the video portion of your system. The 
tests include: 


Character Generator Test Displays all of the standard 
IBM characters on a hexadecimal chart in various color 
combinations. You need to look for any aberrations in the 
characters such as missing lines or dots, or incorrect 
formation of the characters. Press the space bar to page 
through the different screens. 


Linearity Test Screen Displays a line grid which forms 
small squares on the screen to check the video monitor 
linearity. Look for any squares that are not square and look 
or measure to see if all of the squares are the same size. Any 
deviation indicates that the monitor linearity is out of 
adjustment. Press a key to return to the Video Test Menu. 


Alignment Test Screen Displays a pattern on the screen 


which allows you to check the monitor’s alignment. 
Visually check for picture size (pattern should fill most of 
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the screen on normal video adapters), screen centering (side 
to side and top to bottom), and pin cushion (causes the lines 
to be curved at the top, bottom or sides). Also, if testing a 
color monitor, check the convergence of the color guns. 
Make sure that all of the lines are white and have no red, 
green, or blue separation. Some “ghosting” of color is to be 
expected, however the better monitors have sharper 
convergence and the best monitors have no perceivable color 
separation. Press a key to return to the Video Test Menu. 


Video RAM Test Tests the RAM ona standard color 
(CGA) or monochrome (MDA or Hercules) video adapter. 
If the current video display is one of these types, you will be 
presented with the same Memory Test Menu (Figure 4-2) 
used to test the base memory. Refer to Base Memory Tests 
in this chapter for an explanation of the memory tests. If no 
standard type video adapter is detected and you try to select 
this function, the Video Test Menu will remain displayed so 
you can select another Video test if desired. 


EGA/VGA Video RAM Test Tests the RAM on EGA or 
VGA video adapters. If the current video display is one of 
these types, you will be presented with the same Memory 
Test Menu (Figure 4-2) used to test the base memory. Refer 
to Base Memory Tests in this chapter for an explanation of 
the memory tests. If no EGA/VGA video adapter is detected 
and you try to select this function, the Video Test Menu will 
remain displayed so that you can select another Video test if 
desired. 


Cl NOTE: The Video RAM and EGAIVGA Video RAM 
tests can be put in an “infinite” loop by selecting the 
desired base memory test and simultaneously pressing 
the Shift key (e.g., press Shift-F3 10 infinitely loop the 
sliding 0 test). To exit the loop, press any key on the 
keyboard. 


Use Alternate Display Used to select another video 
adapter, if one is present in the system. Selecting this 
function will cause all subsequent video output to appear on 
the other video adapter and monitor. If a secondary adapter 


_ 
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Error Messages 


is not present, the Video Test Menu remains displayed so 
that you may select another Video test if desired, or exit to 
the Main Menu. 


If any problems occur during the video tests, one of the 
following messages may appear. 


EGA/VGA Switches Invalid 


The switches on the EGA or VGA video card are set 
incorrectly. Refer to your EGA/VGA installation manual for 
the correct settings. 


Secondary Display = Not Present 


A secondary adapter video test was attempted, but there was 
no secondary adapter detected in the system. 


Also, the error messages for the memory tests will be the 
same as those described in the Base Memory Tests section. 
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Fixed Disk Tests The Fixed Disk Tests will verify the functionality of installed 
fixed disk controllers that meet one of the following 
conditions: 


AT Controllers 
¢ IBM HD/FDD Combination Controller or compatible 


e Near IBM compatible controller that supports all INT13 
functions, especially Function 14 


SCSI Controllers 


© 52C80-based controllers that support the Award SCSI 
Specification 


If one of these conditions is not met, the tests may not 
function correctly. It is possible to test systems that do not 
meet these conditions, but any result other than ‘‘No Errors” 
may be inconclusive. 


When this set of tests is selected from the Main Menu, the 
vital statistics of all correctly configured and installed hard 
drives in the system are displayed along with the Fixed Disk 
Test Menu which looks similar to the following sample 
screen: 


M Cylinders: 1023, 
Sectors/Cyl.: Ly 
Heads: 5 
AT Fixed Disk 0 Test 
SCSI Disk 0 Test 
SCSI Controller Test 
Fixed Disk Adapter 


Press Esc for previous menu. 


Figure 4-4 Sample Fixed Disk Test Menu 
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a. 


The following type of message is displayed when a Fixed 
Disk test is initiated: 


Reading AT Fixed Disk 0 Cylinder: 84 Head: 0 Sector? 12 


When the test is completed, a message like the following is 
displayed: 


Test Completed: 9Q Errors Reading 320 Sectors 


After each Fixed Disk Test, you may select another test or 
press ESC to retum to the Main Menu. The tests include: 


AT Fixed Disk x Test The physical number of the drive 
to be tested is identified by “x” (or 1). This test does a 
non-destructive read test across the selected drive. Upon test 
completion, it reports any errors that occurred. 


SCSI Disk x Test Tests SCSI hard drives that conform to 
standard SCSI specifications. The physical number of the 
drive to be tested is identified by “x” (or 1). This test does 
a non-destructive read test across the selected drive. Upon 
test completion, it reports any errors that occurred. 


SCSI Controller Test Tests SCSI Hard Drive controllers 
that conform to standard SCSI specifications. An error will 
be reported if you select this option and you do not have a 
proper SCSI controller. 


Fixed Disk Adapter Test Tests AT-style HD/FDD 
compatible combination controllers. This test may or may 
not accurately test RLL and ESDI controllers, depending 
upon their level of compatibility at the hardware level. Also, 
il may not test XT controllers because there is no XT 
standard for the hard drive port. 
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Error Messages If any problems occur during the AT Fixed Disk Test, one of 
the following messages may appear: 


Reset Failed - Not Tested 


The fixed disk controller card failed to reset. The test 
attempted was not accomplished. 


Diagnostic Call Not Supported By BIOS-Test Inconclusive 


The particular test attempted cannot be performed with the 
BIOS installed in the system. This error may occur when 
testing a system with BIOS that does not support INT13, 
function 14. 


Error Reading xx Sector 
Identifies the disk sector where a read error occurred. 


If nay problems occur during the SCSI tests, one of the 
following messages may appear: 


Controller Read/Write Error 


A read/write error occurred on the SCSI controller. 


Control Line Error-Possible Bad Cable 


A control line error occurred. The cable connecting the 
controller and the drive may be bad. 


Controller OK-No Response From Unit x 


The controller tested OK, but there was no response from 
SCSI drive x, where x is 0 or 1. Check the configuration of 
the drive to be sure it is correct. Also check the connecting 
cable to see if is attached properly and it is a good cable. 


a 
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Floppy Drive The Floppy Drive tests allow you to check 5¥4" and 314" 

Tests floppy drives. There are two individual tests you can use to 
check the floppy drive controller and perform a 
non-destructive read test across a selected drive. Also, a set 
of tests known as Floppy Drive Diagnostics allow you to run 
a sophisticated series of floppy drive alignment tests. 
Special diagnostic diskettes are needed to perform most of 
these tests. 


When the Floppy Drive Tests option is selected from the 
Main Menu, the vital statistics of all correctly configured 
and installed floppy drives in the system (if any) are 
displayed along with the Floppy Drive Test Menu which 
looks similar to the following sample screen: 


Floppy Drive 0 Parameters 
Cylinders: 80 
Sectors/Cyl.: 1.5 
Heads: 2 


Floppy Disk Test Menu 


Floppy Drive 0 Test 
Floppy Drive 1 Parameters Floppy Drive 1 Test 


Cylinders: 40 5 Floppy Controller Test 
Sectors/Cyl.: ’ Flop Alignment 
Heads: 


Press Esc for previous menu. 


Figure 4-5 Sample Floppy Drive Test Menu 


This section describes the read and floppy controller tests. 
Refer to the next section in this chapter, entitled Floppy 
Drive Diagnostics, for information on the floppy drive 
alignment tests. 


[1 NOTE: The following Floppy Drive tests require the 
use of a known good, formatted, and correct capacity 
diskette. These tests are non-destructive and do not 
change or destroy any existing data on the diskette, 
unless otherwise indicated by the test. 
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Floppy Drive x Test The physical number of the floppy 
drive being tested is identified by “x” (0 or 1). You must 
put a known good, correctly formatted diskette in the drive 
before selecting the test. This test does a non-destructive 
read test across the selected drive. When the test is 
completed, it reports any read errors that occurred, and you 
may select another Floppy Drive test or press the Esc key to 
return to the Main Menu. 


Floppy Controller Test This test checks standard floppy 
drive controllers. When the test is completed, it reports any 
errors that occurred, and you may select another Floppy 
Drive test or press the Esc key to return to the Main Menu. 


Floppy Alignment Tests The Floppy Alignment Tests, 
or Floppy Drive Diagnostics, are performed with Dysan 
Digital Diagnostic Diskettes. Refer to the next section for a 
complete description of the these diagnostic tests. 
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Floppy Drive 
Diagnostics 


The POSTcard’s Floppy Drive Diagnostics are an additional 

t of tests that expand the capabilities of the Floppy Drive 
Tests. The Floppy Disk Drive Diagnostics allow you to 
perform alignment and other tests on 54%" and 314" floppy 
drives, including: 


° Seek Track 

° Spindle Speed Check 

°* Disk Centering Check 

* Radial Alignment Check 

* Azimuth Alignment Check 

° Index-To-Data Check 

° Stepper Hysteresis Check 

Dysan Digital Diagnostic Diskettes 

Depending on the floppy drive(s) to be tested, one or more 
Dysan Digital Diagnostic Diskettes (referred to as the DDD) 


are required for all Floppy Drive Diagnostic tests except the 
Spindle Speed Check. 


The Dysan Diagnostic Diskettes required for each type of 
floppy drive are as follows: 


Drive Tye pop Medal 
514" 48 tpi, 360K 
514" 96 tpi, 1.2M 


DDD Drive Type and Model Numbers 


CO) NOTE: Do not run one teston the same DDD test track 
for along period of time. The normal wear from a drive 
head contacting the disk's surface could eventually ruin 


a reference track on the Digital Diagnostic Diskette. 
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Accessing Floppy Drive Diagnostics 
From the Floppy Drive Test Menu, press the function key 


that selects the Floppy Alignment Tests option. The F loppy 
Drive Diagnostics Main Menu is displayed (Figure 4-6). 


Award POSTcard Floppy Alignment 
Requires Test Disk DY508-400 


SELECT DRIVE RADIAL 


SEEK TRACK AZIMUTH 


SPEED INDEX 


CENTERING HYSTERESIS 


= EXIT FLOPPY ALIGNMENT 


WAITING FOR SELECTION . 


STATUS: Drive : Type = 360Kb Track = 


Figure 4-6 Floppy Drive Diagnostics Main Menu 


Press the function key indicated on the menu to select the 
Floppy Disk Diagnostics test you wish to perform. 


[1] NOTE: All sample screens in this section show 
representative test data for floppy drive diagnostics run 
ona 54", 2-sided, 48 tpi, 40-track drive. 


The following sections describe each of the tests available 
from the Floppy Drive Diagnostics Main Menu. 


a a 
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Select Drive A default floppy disk drive is automatically selected for 
testing when the Floppy Drive Diagnostics program is 
accessed. 


If the system being tested has more than one floppy drive, 
the Select Drive option allows you to change the default 
drive to be tested. 


1. From the Floppy Drive Diagnostics Main Menu, press 
F1 to choose the Select Drive option. The Select Drive 
Menu will appear which looks like this: 


SELECT DRIVE MENU 
lI <ESC> key to exit with no change | 


A: 360Kb 
Cylinders: 40 Heads: 2 
Sectors/Cyl: 9 Form: 5325" 


B 1.2Mb 


Cylinders: 80 Heads: 2 
Sectors/Cyl: 15 Form: 52:5" 


WAITING FOR SELECTION .. . 


STATUS: Drive = A; Type = 360Kb Track = 0 Side = 0 


Figure 4-7 Select Drive Menu 


2. Press either F1 (drive A) or F2 (drive B) to change the 
default drive to be tested, or press ESC to exit the Select 
Drive Menu without changing the default drive. 


If you change the default drive selection, the Override 
Drive Type Menu (Figure 4-8) is displayed so you can 


4-18 POSTcard User’s Manual 


change the drive type specifications for the default 
drive. Normally, these values will be determined by the 
values stored in CMOS and should not be changed. 


OVERRIDE DRIVE TYPE MENU 
| <ESC> key to exit with no change | 


WAITING FOR SELECTION. . . 


| STATUS: Drive =A: Type = 360Kb Track = 0 Side = 0 | 


Figure 4-8 Override Drive Type Menu 


3. Press the function key (F1 - F4) that selects the drive 
type for the default drive, or 


Press ESC to exit the Override Drive Type Menu 
without changing the drive type. 


After you select the default drive type, the Floppy Drive 
Diagnostics Main Menu is displayed so you can choose 
which test you want to run on the selected drive. 


ep ng ee ene 
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Seek Track The Seek Track option allows you to move the drive I: 
any track you specify to perform head alignment using 
Analog Alignment Diskette and an oscilloscope. These 
are not provided by Unicore Software. Unlike the other tesis 
in the Floppy Drive Diagnostics program, Seek Track is a 
utility that does not test the alignment or other aspects of 
floppy drives. 


1. Insert the AAD in the drive being tested. 


2. From the Main Menu, press F2 to select the Seek Track 
option. A screen like the following is displayed: 


<ESC> key to exit test | 


fl SEEK TO TRACK 


WAITING FOR TRACK LOCATION . . . 


Fl toggles side select 


| STATUS: Drive =A: Type = 360Kb Track = 0 Side = 0 | 


Figure 4-9 Sample Seek Track Screen 


3. To position the drive head on any track, type in the 
track number and press Enter. 


The STATUS line at the bottom of the screen identifies the 
track number you select. Each time you enter a track 
number, the drive steps the head to the track specified. 


For example, if you are aligning a 51/4" 40-track drive, enter 
any number from 0 to 39. 
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If you specify a track number greater than the drive’s limits 
(for instance, any number greater than 39 if aligning a 514" 
40-track drive), the message 

Exceeded Track Limits 


is displayed. 


Press F1 to toggle between the lower (0) and upper (1) head 
on a 2-sided drive. 


Sane aera ee 
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Spindle Speed This test checks the spindle’s rotational speed. The nominal 
Check speeds for the three types of drives tested by the POSTcard 
are as follows: 


Nominal Speed 
300 RPM 


360 RPM 


300 RPM 


Nominal Disk Drive Speed 


51%" 96 tpi 
34" 135 tpi 


1. Insert a disk in the drive being tested. You can use the 
DDD or a data disk. 


2. From the Floppy Drive Diagnostics Main Menu, Press 
F3 to select the Speed option. An example of the 


display you will see on your screen is shown in Figure 
4-10. 


SPINDLE SPEED CHECK 
| <ESC> key to exit test | 


RPM = 299 


{-1987654321-0-123456789 [+ ] 


STATUS: Drive =A: Type = 360Kb Track = 0 Side = 0 


Figure 4-10 Sample Spindle Speed Check Screen 


The test displays spindle speed in revolutions per minute 
(RPM) and updates the RPM value each time the speed is 
calculated. Spindle speed must be within the drive 
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manufacturer’s specifications. If the speed is too far out of 
the specified range for RPM, data errors can occur. 


This test also displays spindle speed graphically: 


0 represents specified nominal RPM. 
- represents speed deviation below specified RPM. 
+ represents speed deviation above specified RPM. 


As shown in Figure 4-10, given a nominal speed of 300 
RPM, -1 would indicate 299 RPM, while +2 would indicate 
302 RPM. 


The arrow movement below the graphic display indicates 
slight variations in spindle speed, which correspond to the 
RPM value displayed above. 


ee 
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Disk Centering This test checks the drive hub’s ability to clamp and center a 
Check disk properly. 


This test should be run before you run other alignment tests 
to ensure that the drive hub is capable of clamping and 
centering a disk properly. If the disk is not centered 
correctly, the Radial and Azimuth tests can fail (see Radial 
Alignment Check later on in this section for details). 


Use the DDD for the Disk Centering Check. To avoid 
excessive wear on the disk spindle hole, do not clamp and 
reclamp the DDD repeatedly—executing this test once or 
twice should be sufficient to check the drive’s disk clamping 
and centering ability. 


1. Insert the DDD into the drive to be tested. 
2. From the Floppy Drive Diagnostics Main Menu, press 


F4 to select the Centering option. The screen displayed 
looks like this: 


DISK CENTERING CHECK 
<ESC> key to exit test 


RESULTS: DISK CENTERED 


PRESS KEY: 
to toggle sides 


to select tracks 


STATUS: Drive = A: Type = 360Kb Track = 24 Side = 0 


Figure 4-11 Sample Disk Centering Screen 


3. Press F1 to toggle the side selected, so that you can run 
the centering test on either side of a 2-sided disk. 


a a 
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4. Use F2 through F4 to select the tracks to be tested. The 
STATUS line identifies the track number selected for 
the DDD model number as shown in the following table: 


516-400 & 
305-400 


Disk Centering Track - by Model Number 


Messages Afier the test is finished, one of the following 
messages is displayed: 


Disk Centered 
Indicates the Disk Centering Check was successful. 
Reclamp Disk 


Indicates that you should reclamp the DDD and run the Disk 
Centering Check again. If the second test does not produce a 
Disk Centered message, the drive has a centering 
problem or its read sensitivity is low (see Radial Alignment 
Check later in this section). 


Check Radial Alignment 
Indicates that the test read only one side of the track 
centerline. Run the Radial Alignment Check on the drive 
head. 

Not Able To Read Test Disk 
This message indicates that the drive controller could not 


read any data from the selected track. Check to be sure that 
the DDD is properly inserted in the drive being tested, the 
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correct DDD model is being used for the drive being tested 
(see Dysan Digital Diagnostic Diskettes earlier in this 
section for DDD Model numbers), and that the default drive 
is the drive being tested (see Select Drive earlier in this 
section). 


Drive Not Ready Insert Disk or 
Press <ESC> to abort test 


The floppy drive is not responding. Be sure the disk is all 
the way in the drive and the drive handle is closed. 
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Radial Alignment —_ This test checks the drive’s ability to position the head on the 
Check track centerline. 


1. Put the DDD into the drive you wish to test. 
2. From the Floppy Drive Diagnostics Main Menu, press 


F5 to select the Radial option. Figure 4-12 shows an 
example of the screen displayed. 


RADIAL ALIGNMENT CHECK 
[| <ESC> key to exit test | 


{-] Away Spindle Toward [+] 
13 12 112 10 9 8 7? 6 =0= 6 7-8 9 10 11 12 13 


PRESS KEY: 
o toggle sides 


o select tracks 


STATUS: $ Type = 360Kb Track = 16 


Figure 4-12 Sample Radial Alignment Screen 


3. Press F1 to toggle the side selected so you can check 
radial alignment on either side of a 2-sided disk. 


4. Use F2 through F7 to select the tracks to be tested. The 
STATUS line identifies the track number selected for 
the DDD model number shown in the following table: 


epee 
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Function Key Track Selection 


When a drive is properly aligned, the numbers displayed on 
the radial alignment test screen are balanced or nearly 
balanced. Figure 4-13 shows the proper radial position of 
the head in relation to track 16. 


To get an indication of head-positioner linearity, read the six 
radial reference tracks on the DDD and note the radial deltas 
across all the tracks (the difference between the positive and 
negative offset values reported is the radial delta). If the 
radial delta is similar for each track, the head positioner is 
considered to be linear. 


The Radial Alignment Check measures the drive’s head 
alignment in relation to the track itis reading. The test 
makes the measurement by attempting to read sectors that 
are progressively offset from the track centerline. 


A properly aligned drive can read sectors that are equally 
offset away from [-] and toward [+] the spindle. 
Non-symmetrical readings indicate radial misalignment. 
Figures 4-14 and 4-15 show improper radial alignment, in 
relation to track 16, away from and towards track center, 
respectively. 


4-28 POSTcard User's Manual 


Track 


\ \ \ Head 
= 


Track 0 
Track 


Figure 4-13 Proper Radial Alignment 


Track 
Head 


Centerline 


Track 0 
Track 


Figure 4-14 Radial Alignment Away [-] from Center 
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Track 


\ \ \ pao Head 
a | ae Centerline 
a Track 0 
Track 


Figure 4-15 Radial Alignment Toward [+] Center 


In addition to reporting head alignment information, the 
Radial test also shows the read sensitivity of the drive head. 
Read sensitivity affects the radial offset values that the test 
displays. 


For example, Figures 4-16 and 4-17 show that both Drive A 
and Drive B are properly aligned (centered on the track); 
although Drive A, which retumed the higher values (-10, 
+10), was able to read data farther off track centerline. 
Therefore, Drive A has a greater read sensitivity than Drive 
B, which returned lower values (-8, +8). 


[-] Away Spindle Toward [+] 
13. 12 11 10 9 8 7 6 -0- 11 2 18 


a, | 


Figure 4-16 Sample Drive A Radial Alignment 
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[-] Away Spindle Toward [+] 
13,12 11 10 9 8 7 6 -0- 6 7 8 9 10 11 12 13 


ore | 


Figure 4-17 Sample Drive B Radial Alignment 


The following factors can influence read sensitivity: 


° Normal wear on the DDD can reduce the amount of 
signal (amplitude) it produces. 


° Amplitude is normally lower on the inner tracks. This 
explains why inner track readings may be lower than 
outer track readings. 


° The offset values returned can vary (by one or two 
digits) from one DDD to another. The causes of 
Variation are: 


~ The unique interaction between a specific DDD and 
drive (head-to-disk compliance, for example) 


- Manufacturing tolerances in DDDs. 


° A build-up of dirt or oxide on the read/write head can 
reduce the read signal. Manufacturing tolerances in the 
read/write head, as well as in the drive’s head channel 
electronics, can have similar effects. The heads may 
need to be cleaned. Use a cleaner recommended by the 
drive manufacturer only. 


° The drive’s location in the computer system can 
significantly affect read sensitivity. For example, close 
proximity to the monitor or power supply can produce 
interference in the read/write head. Often the result is 
lower or erratic offset values, particularly on the inner 
tracks where amplitudes generated from the disk are 
lower. 


° — If readings are low or erratic, move the monitor away 
from the disk drives and retest. Operating the drives 
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outside the computer and away from the power supply 
may also improve test results. 


The following error message may appear after running the 
Radial Alignment Check: 


Not Able To Read Test Disk 


This message indicates that the drive controller could not 
read any data from the selected track. Check to be sure that 
the DDD is properly inserted in the drive being tested, the 
correct DDD model is being used for the drive being tested 
(see Dysan Digital Diagnostic Diskettes earlier in this 
section for DDD Model numbers), and that the default drive 
is the drive being tested (see Select Drive earlier in this 
section). 
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Azimuth This test uses the DDD to verify that the head angle is 
Alignment Check _ positioned tangent to the test track. 


Track 34 is the azimuth rotation track for 54" 48-tpi drives 
controlled by PC-compatible machines. 


Track 76 is the azimuth rotation track for 360-RPM 96-tpi 
drives. ; 


A DDD azimuth test is not available for 314" 135-tpi drives. 
1. Put the DDD into the drive you wish to test. 


2. From the Floppy Drive Diagnostics Main Menu, press 
F6 to select the Azimuth option. Figure 4-18 shows an 
example the screen displayed. 


AZIMUTH ALIGNMENT CHECK 
| <ESC> key to exit test 


RESULTS; 
[- ] 42 { + ] 42 Minutes of angle read 


PRESS KEY: 


o toggle sides 


STATUS: Drive A: Type = 360Kb Track = 34 


Figure 4-18 Sample Azimuth Alignment Check 


3. Press F1 to toggle the side selected to check azimuth 
alignment on either side of a 2-sided disk. 


The program displays test results indicated in minutes ad 
minute = Yo of a degree). When a drive is properly aligned, 
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the [-] and [+] values displayed on the Azimuth Alignment 
test screen are balanced or nearly balanced. 


The values displayed represent the maximum angular offset 

which the drive head was able to read counterclockwise [-] 

and clockwise [+]. Figure 4-19 illustrates an example of Z 
improper azimuth alignment. 


‘  ——— Head 


Centerline 


} : al Track 0 


Proper Head a 
Alignment 


t.1 Improper Head 


Aligment 


Figure 4-19 Example of Improper Azimuth Alignment 


Azimuth testing can also be an indicator of read sensitivity. 
For example, if Drive A reports -42, +42 minutes of angle 
read, and Drive B reports -32, +32 minutes, both drives will 
show correct azimuth alignment. But the lower read (-32, 
+32) could indicate a read sensitivity or a radial alignment 
problem in Drive B (see Radial Alignment Check earlier in 
this section for further information about read sensitivity). 


VV 
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The following error message may be displayed after running 
the Azimuth Alignment Check: 


Not Able To Read Test Disk 


This message indicates that the drive controller could not 
read any data from the selected track. Check to be sure that 
the DDD is properly inserted in the drive being tested, the 
correct DDD model is being used for the drive being tested 
(see Dysan Digital Diagnostic Diskettes earlier in this 
section for DDD Model numbers), and that the default drive 
is the drive being tested (see Select Drive earlier in this 
section). 
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index-To-Data The Index-To-Data Check measures the time period from the 

Check index pulse to the reference data pattern on the DDD. The 
drive sends an index signal once per revolution of a disk. 
The nominal time is 200 microseconds for 300- and 
360-RPM 5%" drives and 400 microseconds for 300-RPM 
314" drive (consult the manufacturer’s specifications for 
tolerances - in most cases, the floppy disk controller can 
tolerate between 0 to 800 microseconds for index-to-data 
measurements). 


1. Insert the DDD into the drive you wish to test. 
2. From the Floppy Drive Diagnostics Main Menu, press 


F7 to select the Index option. Figure 4-20 shows an 
example of the index test results screen displayed. 


INDEX-TO-DATA CHECK 
| <ESC> key to exit test | 


Nominal time is 200uS 


154 uS [ - ] 00.10.20.30.40.50.60.70.80.90.100 


PRESS KEY: 
o toggle sides 


hru F3 to select tracks 


STATUS: Drive : Type = 360Kb Track 


Figure 4-20 Sample Index-To-Data Check Screen 


3. Press F1 to toggle between the lower (0) and upper (1) 
drive heads on a 2-sided drive. 
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The values that are displayed indicate whether or not the 
index reading is above [+] or below [-] the nominal time 
value. 


Below the nominal time value message, the test displays an 
average (in microseconds) of several index-to-data readings. 
As the test updates the average of readings, this value shows 
slight variations. 


1 NOTE: While running the Index-To-Data test, do not 
remove the DDD between operation selections. 
Removing the DDD will cause invalid results. 


The Index-To-Data test also lets you check head positioner 
skew, as follows: 


F2 to see a reading of the outside reference track. 
F3 to see a reading of the inside reference track. 


The difference between the two above readings gives an 


indication of the head positioner skew. The following table 
lists the reference tracks that are assigned to each DDD 


model. 
DDD Model | Index Tracks 


514" 48 tpi 508-400 Tracks 5 and 39 
514" 96 tpi 516-400 Tracks 6 and 71 
314" 135 tpi | 305-400 Tracks 6 and 67 


DDD Index Reference Tracks 
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Messages Error messages that may appear after running 
the Index-To-Data Check are: 


Index Time Off Scale 


This message indicates that the index reading was outside 
the range of the scale displayed. 


Not Able To Compute Index Time 


This message indicates that the drive controller could not 
read any data from the selected track. Check to be sure that 
the DDD is properly inserted in the drive being tested, the 
correct DDD model is being used for the drive being tested 
(see Dysan Digital Diagnostic Diskettes earlier in this 
section for DDD Model numbers), and that the default drive 
is the drive being tested (see Select Drive earlier in this 
section). 
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Stepper This test checks the drive’s ability to step the head accurately 
Hysteresis Check to the same location on the reference track after seeking to 
the track from opposite directions. 


1. Insert the DDD in the drive you wish to test. 


2. From the Floppy Drive Diagnostics Main Menu, press 
F8 to select the Hysteresis option. Figure 4-21 shows 
an example of the screen displayed. 


STEPPER HYSTERESIS CHECK 
| <ESC> key to exit test | 


Hysteresis error displayed in milli-inches 


O80" ORS 140 1.5 200 us Sue seh 4.0 4.5 


PRESS KEY: 


to toggle sides 


thru F3 to select tracks 


Type = 360Kb Track 


Figure 4-21 Sample Stepper Hysteresis Check 


3. Press F1 to toggle between the lower (0) and the upper 
(1) drive heads on a 2-sided drive. The STATUS line 
shows the number of the reference track in use. 


The program displays hysteresis error in milli-inches. The 
arrow below the error display points to the error result. 
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An ideal hysteresis check reports a zero (0.0) error result. 
An error result other than zero indicates that the drive cannot 
reseek the same track location after being offset toward or 
away from the spindle. 


The program performs the Stepper Hysteresis Check using a 
radial reference track on the DDD. The following lists the 
reference tracks that are assigned to each DDD model. 


[Drive Type [DDD Model _| Radial Track _| 
5M" 48tpi [508-400 | 16 
3%" 135 tpi [305-400 |40 


DDD Radial Reference Tracks 


The Stepper Hysteresis Check begins by locating the drive 
head on the DDD radial reference track (track 16, for 
example). Next, it steps the head 10 tracks away from the 
spindle (to track 6), then repositions the head on the radial 
reference track (track 16) where it performs a read and 
computes the radial delta. Next, the program steps the head 
10 tracks toward the spindle (track 26), then repositions the 
head on the radial reference track (track 16) where it again 
performs a read of the radial reference track and computes 
the radial delta. The difference between the two radial deltas 
is the hysteresis error value that is displayed in milli-inches. 
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Messages Error messages that may appear after running 
this test are: 


Hysteresis Error Off Scale 


Indicates that the hysteresis error was outside of the range of 
the scale displayed. 


Not Able To Read Test Disk 


This message indicates that the drive controller could not _. 
read any data from the selected track. Check to be sure that 
the DDD is properly inserted in the drive being tested, the 
correct DDD model is being used for the drive being tested 
(see Dysan Digital Diagnostic Diskettes earlier in this 
section for DDD Model numbers), and that the default drive 
is the drive being tested (see Select Drive earlier in this 
section). 
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Serial Port Tests The Serial Pox Tests check the standard serial ports (COM1 
and COM2). Some of the tests require a Loop-Back plug to 
be connected to the serial port being tested. Information on 
setting up this plug is provided after the descriptions of the 
Serial Port tests. 


When you select this set of tests from the Main Menu, you 
are instructed to connect a Loop-Back plug to the selected 
port, and the Serial Port Test Menu is displayed which looks 
similar to the following sample screen: 


Connect a Loop-Back plug to port 1 Serial Port Test Menu 
Selected Port = 1 


Port Controller Test 
Handshake Lines Test 
Loop Back Test 
Interrupt Test 

Run All Tests 

Change Selected Port 
Test Both Serial Ports 


Use shift-select to make test loop. 


Press Esc for previous menu. 


Figure 4-22 Sample Serial Port Test Menu 


The Serial Port tests are as follows: 


Port Controller Test Tests the currently selected serial 
port controller. This test does not require the Loop-Back 


plug. 


Handshake Lines Test Tests all of the serial port 
handshake lines. This test requires the Loop-Back plug and 
will indicate the test has failed if one is not connected to the 
selected port. 
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Loop Back Test Tests transmit and receive data to make 
sure they’re valid by looping back through the Loop-Back 
plug. This test requires the Loop-Back plug and will 
indicate the test has failed if one is not connected to the 
selected port. 


Interrupt Test Checks that the selected serial port 
interrupt lines are working. This test does not require the 
Loop-Back plug. 


Run All Tests Runs all of the above tests on the currently 
selected port. 


Change Selected Port Switches back and forth between 
the two serial ports so that you can select the port to be 
tested. This option is not available if there is only one serial 
port. 


Test Both Serial Ports Runs all tests on both serial 
ports. Requires a separate Loop-Back plug for each serial 
port being tested. 


1) NOTE: These tests can be put in an “infinite” loop by 
selecting the desired test and simultaneously pressing 
the Shift key (e.g., press Shift-F'1 to infinitely loop the 
port controller test). To exit the loop, press any key on 
the keyboard. 
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Error Messages 


Configuring a 
Loop-Back Plug 


/ 


If a problem occurs with the Serial Port test, one of the 
following messages may appear: 


Connect A Loop-Back Plug To Port 


A loop-back plug must be attached to the serial port for this 
test to be run. Refer to Configuring a Serial Loop-Back Plug 
in this chapter for details. 


Serial Ports Not Found 
No serial ports were detected in the system being tested. 


Some of the Serial Port tests require a Loop-Back plug to be 
connected to the serial port being tested. A Loop-Back plug 
is a DB type connector of the correct sex (typically Female 
or S for sockets) and correct size (25 pin or 9 pin) with the 
correct signals connected together. The RS232 signals 
which need to be connected are: 


e Transmit Data (TD) connected to Receive Data (RD), 


© Request To Send (RTS) connected to Clear To Send 
(CTS) connected to Data Set Ready (DSR) and, 


e Carrier Detect (CD) connected to Data Terminal Ready 
(DTR) connected to Ring Indicator (RI). 


For a standard serial port, wire the Loop-Back plug as 
shown in the following tables and illustration. 


Loop-back Plug Wiring Scheme 


4-44 POSTeard User’s Manual 


5 Clear To Send 
8 Carrier Detect 


20 Data Terminal Ready |22 Ring Indicator 
DB25 Serial Loop-Back Plug Wiring Scheme 


Carrier Detect 


Data Terminal Read 9 Ring Indicator 
DB39 Serial Loop-Back Plug Wiring Scheme 


DB25S - Wire Pin... 
rer 
5 C 


ie) 


o 


-&l/— [IN 
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Parallel Port The Parallel Port (printer (PRN) or LPT port) tests are used 

Tests to check the functions of your printer interface(s). The tests 
generally require that a parallel Loop-Back plug be attached 
to the port being tested. Information on setting up a 
Loop-Back plug for these tests is provided after the 
descriptions of the Parallel Port tests. 


The Print Test Pattern test requires a printer to be attached to 
the port being tested in order to see the pattern generated. 


When selected from the Main Menu, the Parallel Port Test 
Menu is displayed which will look similar to the following 
sample screen: 


Parallel Test Menu 
Selected Parallel Port = 0 


Parallel Port Test 
Print Test Pattern Test 
Interrupt Test 

Change Selected Port 


Use shift-select to make test loop. 


Press Esc for previous menu. 


Figure 4-23 Sample Parallel Port Test Menu 


The Parallel Port tests are as follows: 


Parallel Port Test Checks the functions of the interface 
hardware for the selected parallel port. The test requires a 

Loop-Back plug and will display an error message if one is 
not connected to the port being tested. 


Print Test Pattern Prints a pattern of standard characters 
on the printer connected to the selected parallel port. The 
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test requires a printer and will display an error message if 
one is not connected to the port being tested. 


Interrupt Test Checks to see if the selected parallel port’s 
interrupts are working. The test requires a Loop-Back plug 
and will display an error message if one is not connected to 
the port being tested. 


Change Selected Port Prompts you to select the number 
of the port you want to test if there is more than one port that 
can be selected. A range of available ports will be displayed. 
Type the number of the port you want to test. 


C1 NOTE: These tests can be put in an “infinite” loop by 
selecting the desired test while simultaneously pressing 
the Shift key (e.g., press Shift-F1 10 infinitely loop the 
parallel port test). To exit the loop, press any key on 
the keyboard. 
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Error Messages If a problem occurs with the Parallel Tests, one of the 
following messages may appear: 


### The Printer Is Off-Line ### 
Check Printer and strike any key 


The Print Test Pattern test was attempted, but the printer is 
off-line, or not connected. 


No Printer Available 

The test requires a printer, but none was detected. 
Out Of Paper Error 

The printer connected to the system is out of paper. 
Time Out Error 


There was no response from the printer in the time required 
by the test being executed. 


I/O Error 
A printer I/O error was detected. 

This Test Requires A Loop Back Plug 
A loop-back plug must be attached to the parallel port for 
this test to be run. Refer to Configuring a Parallel 
Loop-Back Plug in this chapter for details. 

Select Line Not Active 
The parallel port select line is not active. 

Data Port Failure 


The parallel port’s Data I/O port failed. 


Command Port Failure 


en a RR 


4-48 POSTcard User’s Manual 


Configuring a 
Loop-Back Plug 


The parallel port’s Command I/O port failed. 
Status Port Failure 
The parallel port’s Status I/O port failed. 


The Parallel Port Tests require a Loop-Back plug to be 
connected to the parallel port being tested. A Loop-Back 
plug is simply a DB type connector of the correct sex 
(typically Male or P for pins) and correct size (25 pin) with 
the correct signals connected together. 


The Parallel signals that need to be connected are: 


DB25P - Wire Pin... 
6 DataBit4 (13 Select 
5 Data Bit 3 


Parallel DB25 Loop-Back Plug Wiring Scheme 


f=) 


fee) 


SJ 


op) 


[1 NOTE: There are various type of connectors for 
building both serial and parallel loop-back connectors. 
Check with your local electronics dealer for the 
equipment needed to build a connector or to purchase 
a pre-made connector. 


ee 
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Keyboard Test When you select this function, the screen in Figure 4-24 is 
displayed. This tells you the last key pressed, the Primary 
and Secondary key codes, and the status of the Scroll Lock, 
Num Lock, and Caps Lock keys. 

Keyboard Interface Test 


Press Alt F10 to Exit 


Last Key Pressed ==> Left Shift - K 


Primary Code 
Secondary Code == 


Scroll Lock ==> Off 
Num. Lock ==> Off 
Caps Lock ==> Off 


Figure 4-24 Sample Keyboard Test Screen 


Pressing Alt-F10 at any time returns you to the Main Menu. 


The Primary Code displays the ASCII hexadecimal value. If 
the key is not represented in the standard ASCII character 
set, a 00 will be displayed here. The Secondary Code 
displays the system scan code. 


Refer to Appendix C for a complete list of the Primary and 
Secondary codes generated and tested. 


Error Message If any problems occur with the keyboard tests, the following 
message may appear: 


Not Recognized 


Unrecognized scan code. The keyboard test relies on the 
system BIOS to convert raw key codes into system scan 
codes, consequently, it cannot report key combinations that 
are suppressed by the BIOS. 
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Math Co- This test executes immediately when selected from the Main 

processor Test Menu. It will tell you if the installed math coprocessor is 
functional or not. If one is not installed, the test will tell you 
so and return to the Main Menu after you press a key to 
continue. 


If you have a math coprocessor chip installed, but the 
Configuration Report and this test tell you that one is not 
installed, then you should check the system setup, as follows: 


° Make sure you properly informed the system that a math 
chip is present. 

* Refer to your system’s hardware reference guide to see 
how math chips are installed and configured for your 
system. 


Pressing any key after the test runs returns you to the Main 
Menu. 


The following is a sample of a Math Coprocessor Test screen. 


** Math Coprocessor Test Passed 


Press any key for diagnostic menu. 


Figure 4-25 Sample Math Coprocessor Test 
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Error Messages If any problems occur with the coprocessor test, the 
following may appear: 


x*Math Coprocessor Fail 
The math coprocessor has failed the test. 


Math Coprocessor : Not Installed 
-- Test Abandoned 


No coprocessor was detected. 
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Extended The Extended Memory Tests can be used on computers 
Memory Tests equipped with extended memory, like that found in many 
80286 and 80386 based machines. 


Extended memory is the linear memory beyond 1 megabyte, 
which should not be confused with LIM/EMS type 
Expanded memory which typically requires special software 
drivers and comes with expanded memory tests. 


The Extended Memory Tests operate similarly to the Base 
‘Memory Tests. Please refer to the section entitled Base 
Memory Tests earlier in this chapter for an explanation of 
these tests. These tests do, however, test all of the Extended 
memory unlike the Base Memory Tests. If the system being 
tested does not have Extended memory, then the test will 
indicate such and return you to the Memory Test Menu (see 
Figure 4-2). 


O NOTE: These tests can be put in an “infinite” loop by 
selecting the desired test while simultaneously pressing 
the Shift key (e.g., press Shtt-F 1 to infinitely loop the 
checkerboard test). To exit the loop, press any key on 
the keyboard. 


Error Messages If any problems occur with the Extended Memory Tests, one 
of the following may appear: 


No Extended Memory Installed 


An Extended memory test was attempted, but no extended 
memoty is installed. 


## Fail at M-Byte Segment 
Indicates the megabyte page and memory segment an 
Extended memory error occurred in (for example, M-Byte 
06 Segment 4000). 


This message is followed by one of the following four 
messages: 
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BIOS Error Writing Extended Memory 


An error in the BIOS occurred when writing to the Extended 
memory. 


BIOS Error Reading Extended Memory 


An error in the BIOS occurred when reading the Extended 
memory. 


Error On Upper 8 Address Lines 


An Extended memory failure occurred in the upper 8 address 
lines. 


Error On Low 16 Address Lines 


An Extended memory failure occurred in the low 16 address 
lines. 


 —— 
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